A Gram-stain-negative, aerobic, yellow-pigmented, rod-shaped bacterium, designated strain SC_3 T , was isolated from pesticide-contaminated soil sediment. The strain was able to mineralize 2-phenoxybenzoic acid. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain SC_3
The genus Sphingobium, grouped in the family Sphingomonadaceae, belongs to the class Alphaproteobacteria. At the time of writing, the genus comprises 37 species with validly published names (http://www.bacterio.net/sphingobium. html). Members of the genus Sphingobium are widely distributed in nature and are known for their abilities to degrade a wide variety of xenobiotic pollutants, such as aromatic compounds (Zipper et al., 1996; Stolz et al., 2000; Wittich et al., 2007; Liang & Lloyd-Jones, 2010; Zhang et al., 2012) , carbaryl (Yan et al., 2010) , chlorophenol (Nohynek et al., 1996; Takeuchi et al., 2001) , dibenzothiophene (Kumari et al., 2009) , hexachlorocyclohexane (Pal et al., 2005; Dadhwal et al., 2009; Singh & Lal, 2009; Bala et al., 2010; Garg et al., 2012) , nonylphenol (Ushiba et al., 2003) , phenanthrene (Fujii et al., 2001; Prakash & Lal, 2006) and pyrethroid pesiticide (Guo et al., 2010; Wang et al., 2011) . In this study, we report the polyphasic characterization of a Sphingobium-like 2-phenoxybenzoic acid (2-PBA)-degrading strain, designated SC_3 T , which was isolated from pesticide-contaminated soil sediment.
The soil sample was collected from pesticide-contaminated soil sediment in Nanjing, China (318 219 N 1198 10 E), by an enrichment procedure. The mineral salts medium (MSM) for enrichment contained (per litre) 4.8 g K 2 HPO 4 , 1.2 g KH 2 PO 4 , 1.0 g NH 4 NO 3 , 0.2 g MgSO 4 .7H 2 O and 0.5 g NaCl, with 100 mg 2-PBA as the sole carbon source. A sludge sample of 1.0 g was inoculated into 50 ml MSM and inoculated at 30 8C for 1 week. After five successive steps of subcultivation, the enrichment culture was serial diluted and spread on R2A agar (DB Difco). After incubation at 30 8C for 3 days, a yellow-pigmented, convex and shiny colony was picked up and purified by repeated streaking on the same medium.
Sphingobium abikonense NBRC 16140
T , the species which showed the highest 16S rRNA gene sequence similarity to strain SC_3 T , was used as a reference strain for phenotypic, genotypic and chemotaxonomic studies. Unless otherwise indicated, strain SC_3
T and the reference strain used for study of their morphological, physiological and biochemical characteristics were cultured on R2A agar or in R2A broth at 30 8C.
The genomic DNA of strain SC_3
T was extracted according to standard procedures (Sambrook & Russell, 2001 ). The 16S rRNA gene was obtained by PCR amplification using a set of universal primers, 59-AGAGTTTGATCCTGGCTCAG-39 (Escherichia coli bases 8-27) and 59-TACCTTGTTACG-ACTT-39 (E. coli bases 1507-1492), and then sequenced by an automatic sequencer (model 3730; Applied Biosystems). The 16S rRNA gene sequences of recognized members of the genus Sphingobium were retrieved from the EzTaxon server (http://eztaxon-e.ezbiocloud.net/ezt_identify; Kim et al., 2012) and aligned using CLUSTAL W (Thompson et al., 1997) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) and minimum-evolution (Fitch, 1971) algorithms with 1200 bootstrap analysis using MEGA 5.0 software (Saitou & Nei, 1987; Tamura et al., 2011) . The nearly complete 16S rRNA gene sequence (1451 nt) was obtained for strain SC_3 T . Analysis of the 16S rRNA gene sequence revealed that strain SC_3
T was a member of the genus Sphingobium, with highest similarity to the type strains of S. abikonense (97.0 %), followed by Sphingobium lactosutens (96.8 %) and Sphingobium cloacae (96.7 %). In the neighbour-joining tree ( Fig. 1) , strain SC_3
T formed a monophyletic lineage in the genus Sphingobium, and the minimum-evolution tree (Fig. S1 , available in the online Supplementary Material) also showed similar relationships.
DNA-DNA hybridization was used to compare the similarity of strain SC_3
T with its closest phylogenetic neighbour S. abikonense NBRC 16140 T and was conducted at DSMZ. Total genomic DNA of strain SC_3 T and S. abikonense NBRC 16140
T was extracted and purified by chromatography on hydroxyapatite (Cashion et al., 1977) . Hybridization was conducted according to the method of De Ley et al. (1970) with some modifications (Huss et al., 1983 ) by using a model Cary 100 Bio UV/VIS spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with in situ temperature probe (Varian). Hybridization was repeated three times. The mean (¡SD) DNA-DNA relatedness value between strain SC_3 T and S. abikonense NBRC16140 T was 36.8¡4.7 %. This level was below the threshold value of 70 % recommended for the delineation of bacterial species (Wayne et al., 1987) and indicated that strain SC_3
T may be classified as representing a novel species in the genus Sphingobium.
The colony morphology of strain SC_3
T was studied on R2A agar, Luria-Bertani agar (LB; DB Difco), nutrient agar (NA; DB Difco) and trypticase soy agar (TSA; DB Difco). Strain SC_3
T grew well on R2A agar, LB, NA and TSA at 30 8C. Colonies of the strain were yellow-pigmented, convex and smooth with entire edges, with a diameter of 0.5-1.2 mm within 3 days of incubation on R2A agar. The cell morphology of strain SC_3
T was investigated during exponential phase using transmission electron microscopy (H-7650; Hitachi) and phase-contrast microscopy (Nikon inverted research microscope Eclipse Ti), and short rod-shaped cells with a polar flagellum were observed (Fig. S2) . The Gram-stain reaction, determined by staining cells from exponentially growing cultures according to the method described by Gerhardt et al. (1994) , revealed that strain SC_3
T was Gram-stainnegative. The motility of cells was tested via the hanging drop method (Bernardet & Bowman, 2006) and motility was found. Growth was tested at different temperatures (4, 10, 15, 28, 30, 37, 40 and 45 8C) , pH (5-10) and NaCl concentrations [addition of 0, 1, 2 and 3 % (w/v) NaCl] using R2A broth by incubating at 30 8C and shaking at 160 r.p.m. for 5 days. For pH determination, the pH was maintained using K 2 HPO 4 /NaH 2 PO 4 buffer. After autoclaving, the pH was rechecked and readjusted. Strain SC_3
T grew at 15-40 8C, at pH 6.0-9.0 and in the presence of 0-0.5 % (w/v) NaCl, with optimal growth at 30 8C, pH 6.0-8.0 and 0 % NaCl. Oxidase and catalase tests were conducted according to standard procedures (Smibert & Krieg, 1994) , both of which were positive. The abilities to degrade 2-PBA, 3-PBA and 4-PBA were determined in MSM as described by Guo et al. (2009) ; 2-PBA, 3-PBA and 4-PBA were added at a final concentration of 100 mg l 21 . Strain SC_3
T was able to mineralize 2-PBA completely within 5 days of incubation, but not 3-PBA or 4-PBA. Substrate utilization, enzyme activities and other physiological and biochemical properties were tested by using the API 20NE, API ZYM and API 50 CHB kits (bioMérieux) according to the manufacturer's instructions. Sensitivity to antibiotics was tested on R2A agar plates using discs containing the following antibiotics: erythromycin (15 mg), gentamicin (10 mg), chloramphenicol (30 mg), streptomycin (10 mg), roxithromycin (15 mg), carbenicillin (100 mg), vancomycin (30 mg), amoxicillin (10 mg), ampicillin (10 mg), penicillin (100 mg), cefoperazone (75 mg), rifampicin (5 mg), kanamycin (30 mg), tetracycline (30 mg) and polymyxin B (30 mg). The detailed morphological, physiological and biochemical characteristics of strain SC_3
T are summarized in the species description and in Table 1 .
The fatty acid profiles of strain SC_3
T and S. abikonense NBRC 16140
T were determined using cells harvested from the third quadrant of the quadrant-streaked R2A agar incubated at 30 8C for 3 days according to the MIDI protocol (http://www.microbialid.com/PDF/TechNote_ 101.pdf). The fatty acid methyl esters were prepared and separated according to the instructions of the Microbial 
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Sphingomonas paucimobilis ATCC 29837 T (U37337) Identification System (MIDI; Sasser, 1990) and identified by the MIDI Sherlock MIS system (TSBA6 library, version 6.0B). The cellular fatty acid profiles of strain SC_3 T and S. abikonense NBRC 16140 T are listed in Table 2 . The major non-hydroxylated fatty acids (.5 % of the total) of strain SC_3 were summed feature 8 (comprising C 18:1 v7c/ C 18:1 v6c, 59.9 %), summed feature 3 (comprising C 16:1 v7c/C 16:1 v6c, 13.8 %), C 16:0 (6.5 %) and C 17:1 v6c (5.1 %); and the major cellular hydroxy fatty acid was C 14:0 2-OH (6.84 %). These are characteristic fatty acids for the genus Sphingobium. However, some quantitative differences in fatty acid content could be observed between strain SC_3 T and S. abikonense NBRC 16140
T . Compared with S. abikonense NBRC 16140 T , strain SC_3 T contained comparatively higher levels of summed features 8 and 3; however, S. abikonense NBRC 16140
T possessed more diverse kinds of fatty acids. For example, C 18:1 v9c, summed feature 5 (comprising C 18:2 v6, 9c/anteiso-C 18:0 ), iso-C 16:1 , iso-C 16:1 G, anteiso-C 17:0 , anteiso-C 17:1 A and C 15:0 2-OH were present in S. abikonense NBRC 16140
T but absent from strain SC_3
T .
For analysis of respiratory quinones and polar lipids, strain SC_3 and S. abikonense NBRC 16140 T were grown in R2A broth at 30 8C until reaching the late-exponential phase, and then harvested by centrifugation, washed with distilled water and freeze-dried. Isoprenoid quinones were extracted and purified according to the method of Collins (1985) and analysed by HPLC. The major respiratory quinone was ubiquinone Q-10 and other respiratory quinones were not detected. Polar lipid analyses were carried out by the Identification Service of the DSMZ according to the methods of Minnikin et al. (1979) and Tindall et al. (2010) . Polar lipids were separated by two-dimensional silica gel TLC (Macherey-Nagel Art. No. 818 135). The first direction was developed in chloroform/methanol/ water (65:25:4, by vol.), and the second in chloroform/ methanol/acetic acid/water (80:12:15:4, by vol.). Total Table 2 . Cellular fatty acid profiles of strain SC_3
T and S. abikonense NBRC 16140 T All data were obtained in this study. Values shown are percentages of the total fatty acids. 2, Not detected. 5.1 7.8 C 18:1 v9c 2 2.4 C 18:1 v5c 1.0 2.1 Branched-chain iso-C 16:1 2 1.1 iso-C 16:1 G 2 1.1 anteiso-C 17:0 2 1.0 anteiso-C 17:1 A 2 0.9 iso-C 18:0 2 0.3 Hydroxy C 14:0 2-OH 6.8 4.6 C 15:0 2-OH 2 0.8 Methyl C 17:0 10-methyl 2 0.3 C 18:0 10-methyl 2 0.6 C 18:1 v7c 11-methyl 1.9 2.3 Summed features* 3 13.8 7.5 4 2 1.7 5 2 0.3 8 59.9 52.6 *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 represents C 16:1 v7c/C 16:1 v6c; summed feature 4 represents iso-C 17:1 I/anteiso-C 17:1 B; summed feature 5 represents C 18:2 v6, 9c/anteiso-C 18:0 ; summed feature 8 represents C 18:1 v7c/C 18:1 v6c. Trypsin
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lipid material was detected using molybdatophosphoric acid and specific functional groups were detected using spray reagents specific for each group. The results are shown in Fig. S3 . The polar lipid profile of strain SC_3T contained diphosphatidylglycerol (DPG), sphingoglycolipid (SGL), phosphatidylethanolamine (PDME), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylmonomethylethanolamine (PMME), an unknown aminolipid (AL), two unknown lipids (L1, L2) and several unknown phospholipids (PL1-6). These polar lipids are the common components reported for members of the genus Sphingobium. Compared with S. abikonense NBRC 16140 T , strain SC_3 T possessed a comparatively higher level of DPG, and low levels of PG and PE; and PDME, PLs and lipids were not detected in S. abikonense NBRC 16140 T . Polyamines were extracted and analysed as described by Busse & Auling (1988) and Busse et al. (1997) 
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] were also detected. The DNA G+C content of strain SC_3 T , determined by HPLC according to the protocol of Mesbah et al. (1989) , was 62.9 mol%.
On the basis of data from the present study, strain SC_3
T is considered to represent a novel species of the genus Sphingobium, for which the name Sphingobium phenoxybenzoativorans sp. nov. is proposed.
Description of Sphingobium phenoxybenzoativorans sp. nov
Sphingobium phenoxybenzoativorans (phe.no.xy.ben.zo. a.ti.vo9rans. N.L. n. phenoxybenzoatum 2-PBA; L. part. adj. vorans devouring; N.L. part. adj. phenoxybenzoativorans 2-PBA-devouring, degrading).
Cells are Gram-stain-negative, aerobic, non-spore-forming, motile by means of a single polar flagellum and rodshaped. Growth occurs on R2A agar, LB, NA and TSA. Colonies are yellow-pigmented, convex, round and smooth with entire edges after 3 days of incubation on R2A agar at 30 uC. Growth occurs at 15-40 uC (optimum, 30 uC), at pH 6.0-9.0 (optimum, pH 7.0) and in the presence of 0-0.5% NaCl (optimum, 0% NaCl). Positive for oxidase and catalase. Able to mineralize 2-PBA, but not 3-PBA or 4-PBA. In the API 20NE kit, positive for hydrolysis of aesculin and casein, and assimilation of glucose, but negative for nitrate reduction, indole production, glucose fermentation, b-galactosidase, hydrolysis of gelatin, urea, hypoxanthine, starch and tyrosine, and assimilation of arabinose, mannose, mannitol, N-acetylglucosamine, maltose, potassium gluconate, caprate, trisodium citrate, malic acid and adipic acid. In the API 50 CHB kit, acid is produced from galactose, glucose, arbutin, sucrose, trehalose, starch, raffinose and gentiobiose. Resistant to penicillin G, streptomycin and ampicillin. The major fatty acids (w5% of the total) are summed feature 8 (comprising C 18:1 v7c/C 18:1 v6c), summed feature 3 (comprising C 16:1 v7c/C 16:1 v6c), C 14:0 2-OH, C 16:0 and C 17:1 v6c. The major respiratory quinone is Q-10. The polar lipid profile consists of diphosphatidylglycerol (DPG), sphingoglycolipid (SGL), phosphatidylethanolamine (PDME), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylmonomethylethanolamine (PMME), an unknown aminolipid (AL), two unknown lipids (L1, L2) and several unknown phospholipids (PL1-6). The major polyamine is spermidine.
The type strain is SC_3
T (5CCTCC AB 2014349 T 5KCTC 42448 T ), which was isolated from pesticide-contaminated soil sediment in Nanjing, China. The DNA G+C content of the type strain is 62.9 mol%.
